Activation of coagulation and platelets is affected by the hydrophobicity of artificial surfaces.
Clot formation is a limiting factor in the use of biomaterials. We investigated the effect of surface hydrophobicity on haemostatic activation in vitro, using five polyetherurethanes of varying surface hydrophobicity (C94, C74, C54 and C34), C94 the most, and C34, the least hydrophobic, and compared them with a commercial standard pellethane. Sterilised sacks were filled with heparinised blood, rotated at 37 degrees C for 24 h and sequential samples collected into 0.103 M sodium citrate. Thrombin generation measured by thrombin-antithrombin III complexes showed a difference between the polymers at 3 h through to 6 h (P < 0.05), C94 showing the least activation and C34 the most. Factor XIIa and D-dimer levels increased between 12 (P < 0.05) and 24 h (P < 0.01) for all polyetherurethanes. The ratio of soft:hard segments (which determine hydrophobicity) of the polyetherurethanes showed a direct relationship with the degree of activation of coagulation and fibrinolysis. There was no significant increase in monocyte tissue factor expression at 5 and 105 min. Platelet function as measured by whole blood platelet aggregation showed a reduction with pellethane and C94 after 1 h using collagen, with no changes for C34, Altering surface hydrophobicity has diverse effects on haemostatic pathways, with the most hydrophobic surfaces causing least activation of coagulation but most activation of platelets.